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(SO TWc: INDOLINE DERIVATIVES. METHOD OF PREPARATION AND THEm USE AS PHARMACEUTICALS 
(57) Abstract 

A compound of fonnula (I), wherein R* is hydrogen, halogen or Ci.6 alkj'l; 
R^ U a gnwp of fomnuU -CR^^CWpNR^R*; R^ R* and R', which 
may be the same or different, are hydrogen or C|.6alkyl; R^ is C|.6allcyl or C3. 
7 cycloalkyl; n is an int^cr of 2, 3 or 4; p is an integer of 1. 2, 3 or 4; and 
phaimaceutically acceptable salts and solvates thereof. A compound of fomiuU (I) 
is useful in the treaxxoeot of conditions associated with a disturbed functioning of . 
the mrlimnm system. * (P^^T^n 
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This invention relates to tricyclic indoline derivatives, to processes for their 
preparation, to phannaceutical compositions containing them and to their 
medical use. 

The invention thus provides compounds of fomiula (I) 




(I) 



wherein r1 is hydrogen, halogen or alkyl. 
R2 is a group of formula -CR3r4(CH2)pNr5cOR6; 

R3. R4 and r5 which may be the same or different, are hydrogen or Ci^alkyl- 
R »s Ci ^alkyl or C3.7 cydoalkyi; 
n is an integer of 2,3 or 4; 
p is an integer of 1 ,2.3 or 4; 

and phannaceutically acceptable salts and solvates (e.g. hydrates) thereof 

It will be appreciated that in fomiula (I) hereinabove the substituent r1 may 

be attached at either available posiUon on the phenyl portion of the tricylic ring. 
As used herein, an alkyl group may be a straight chain or branched chain 

alkyl group. Examples of suitable alkyl groups include alkyl groups for 

example methyl, ethyl and isopropyl groups. A preferred alkyl group is methyl 
A halogen substituent may be, for example, fluorine, chlorine, bromine or 

iodine. 

^ r2 preferably represents a group -Cr3r4(ch2)pNHCOr6 wherein r3 and 
R^ each independently represent hydrogen or C1.3 alkyl (e.g. methyl), p is an 
integer of 1 or 2. espedaily 1. and r6 is C1.3 alkyl (e.g. methyl) or C3 5 
cydoalkyi (e.g. cydopropyl or cydobutyl). 

Examples of the group r1 indude hydrogen, halogen (e.g. chlorine) and 
C1.3 alkyl (e.g. methyl). 

A preferred group of compounds of the invention are compounds of fomiula 

(la) 
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(la) 



wnerein R ' and R-^ are as defined hereinabove 

pJc^l^^Z^^ "'^^^ combinations of 

particular and preferred groups described hereinabove 

NHPK5^hloro.2.37.8^etrehydro.1H.furo[2.3^1indoM.yl)^thyIJ^«^^ 
e^^Sl^r^^^^ -"'^ I2K2.3.7.8.etrehydro-^H'lr^I^^^^^^^ 

and phaimaeeuUcally acceptable salts and solvates thereof 

^^B^2.37>Tetrahydf»-1H-ftro(2.3^,]indol-1^l)<lhyl^ac8tamide. and 
Phannaciiheally acceptable salts and sol«tes thereof 

Pharmaceutically acceptable salts of the confounds of fonnula (I) include 
mose denv«. from phannaceuUcally acceptable inorganic and orflan c aadt 
Bamjples of «.itable add, include hydrochloric, hyd™b™ni=, sulphuric ntc 
^^*|^1^c. n»lelc. Phosphoric, aiycomc, lactic, salicyWc, s^^^^c 

naph,hatene.2^ulphonic and benzenesulphonic adds. A particularty 

^^londe salt Other add, su* as oxalic, while not. in thel,selv« 
Phanm»ut«ally acceptable, may be useful as intem,ediates in obtarnTme 
TO»id. Of the invention and their pham,aceu.ically acceptable add addltta' 

References hereinafter to a compound of fomiula (I) indude, the compound 
and Its pharmaceutically adaptable salts. 

The compound, of fbnnula (I) may contain at least one asymmetric carbon 
atom and may exist a, stereoisomers. The compound, of fomiula (I) thus 
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Inclu^ the d- and Wsomers and mixtures, for example racemic mixtures. 

The compounds of formula (I) are of use in the treatment of disorders which 
anse from a disturbed functioning of the melatonin system. . in particular the 
compounds of fomiula (I) may be used in the treatment of chronobiological 
disorders, espedally in the elderly population, glaucoma, cancer, psychiatric 
disorders, osteoporosis, neurodegenerative diseases or neuroendocrine 
disorders arising as a result of or Influenced by the melatonin system 

Chronobiological disorders include seasonal affective disorders (SAD) 
pnrnary and secondary Insomnia disorders, primary and secondary hypersomnia 
disorders, sleep^ke schedule disorders (including • advanced phase type 
decayed phase type, disorganised type and frequently-changing type) and othe^ 
dyssomnias. especially those caused by ageing, dementias, blindness shift wori. 
and by rapid time-zone travel, commonly known as Jet lag. 

Cancers which may be treated with a compound of fomiula (I) include solid 
tumours, e.g. melanomas and breast carcinomas. 

Psychiatric disorders which may be related to altered melatonin function or 
influenced by melatonin and arcadian rtiythms include mood disorders 
(including bipolar disorders of all types, major depression, dysthymia and other 
depressive disorders), psychoactive substance dependence and abuse anxiety 
disorders (including panic disorder, agoraphobia, sodal phobia, simple phobia 
obsessive-compulsive disorder, post-traumatic stress disorder and generalised 
anxiety disorder), schizophrenia, epilepsy and epileptic seizures (including 
grand mal. petit mal. myoclonic epilepsy and partial seizures), disorders of 
involuntary movement (including those due to Paricinson's disease and drug- 
Induced involuntary movements) and dementias (including primary degenerative 
dementia of the Alzheimer type). 

Neurodegenerative diseases which may be related to altered melatonin 
function or Influenced by melatonin and biological rtiythms include multiple 
sclerosis and stroke. 

Neuroendocrine disorders which may be related to altered melatonin 
function or influenced by melatonin and biological rtiythms include peptic 
ulceration, emesis. psoriasis, benign prostatic hyperplasia, hair condition and 
body weight. Particular neuroendocrine disorders which may be treated include 
those relating to the regulation of reproductive maturation and function include 
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ea«^d.Mrters such as obesrty, anorexia n«vosa and hHinUa nervoM 

.t-rTo <- .^e .nvenuon a c»„^ o, 

lor use in theiapy. m particular in human medicine it wii h. 
app~cated *a, use in tt«,Bpy emb«ces but is not nece^,?,Xd ^^L « 

_.,rtv^H- Of the invention there is provided a 

' ^J^n^TZ^^ a compound of fomiuia (1). i„ par^cufar for .he 
*»«n»ntofcondrt,ons assoaated with a distuH^dfunCionina of the melatonin 

be "« «»«l>/. a compound of fomiula (I) may 

beadm.ni««ed a. the raw chemical It is pieM^ble to prasent the a-^ve 
'no™<''«itBsaphamiaceuticalfomiulation. 

The invention thus further provide, a phamiaceutical fonnulation comprisino 
a compound of fomiuia m toasthsr uwik ™. compnsing 
>o~,^.Ki.~. • J ; "°99'"«'^ wrtn one or more phamiacouticallv 
acceptable earners therefor. The carrier(s) must be 'acceptable' in the sensTo^ 
beina compaowe with the other ingredients of the ,om,u,ation and n^ 
deletenous to the recipient thereof. 
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There is further provided by the present inventior) a process of preparing a 
Phannaceutlcal formulation, which process comprises mixing a compound of 
formula (I) with one or more phamiaceutically acceptable carriers therefor 

Pharmaceutical fbnnulations include those suitable for oral, rectal vaginal 
nasal, topical or parenteral (including intramuscular, subcutaneous and 
intravenous) administration or in a ftxm suitable for administration by inhalation 
or insufRation. The formulations may. where appropriate, be conveniently 
PfBsemed in discrete dosage units and may be prepared by any of the methods 
well known in the art of phannacy. All methods include the step of bringing into 
assoaation the active compound with liquid carriers or finely divided solid 
ramers or both and then, if necessary, shaping the product into the desired 
fbnnulation. 

For oral administration, the phannaceutical compositions may take the form 
o^ for example, tablets or capsules prepared by conventional means with 
Pharmaceutically acceptable excipients such as binding agents (eg 
pregelatinised maize starch. polyvinylpyrrolidone or hydroxypropyl 
methylcellulose): fillers (e.g. lactose, microcrystalline cellulose or calcium 
phosphate); lubricants (e.g. magnesium stearate. talc or silica); disintegrants 
(e.g. potato starch or sodium starch glycollate); or wetting agents (e.g. sodium 
lauryl sulphate). The tablets may be coated by methods well known in the art 
Uquid preparations for oral administration may take the fbmi of. for example 
solutions, syrups or suspensions, or they may be presented as a dry product for 
constitution with water or other suitable vehicle before use. Such liquid 
preparations may be prepared by conventional means with pharmaceutically 
acceptable additives such as suspending agents (e.g. sort)itol syrup, mettiyl 
cellulose or hydrogenated edible fats); emulsifying agents (e.g. lecithin or 
acaaa); non-aqueous vehicles (e.g. almond oil. oily esters or ethyl alcohol); and 
preservatives (e.g. methyl or propyl-c-hydroxybenzoates or.sort)ic acid). 

For topical administration In the mouth, the compositions may take the fomi 
of buccal or sub-lingual tablets, drops or lozenges formulated in conventional 
manner. 

For topical administration to the epidennis the compounds may be 
formulated as creams, gels, ointinents or lotions or as a transdermal patch. 
Such compositions may for example be fomiulated with an aqueous or oily base 
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S subcutaneou^ ZJTT' 'n'^venous. Irtmmuseular or 

^^7^ "»y Uik. such ftK™ a. suspensions, solutions 

. "7n-na,«^s«o,.3'rL:jsr;::'rr;zr""'"' 

F^"!" '^r'"™' <» «»n™,a,o<, in a s^rinanner 

.nvenoon and a su»^ ^ ^„ su^ as'l^^'r ^"^"^ " 

'*^°"^'*«n»eeuOcal compositions described above may be orB»«^ 
« a oon«ntional manner associated wim cont™„ed ™,e.« 

TI» active ingredient may conveniently be presented in unit dose fa™ . 
convenient unit doto formulation contains the eaive ina™,^LrtTnt^ ! . 
from about ftOlmg to about ZOOmg. -ngredient <n an amount of 

lt*rfll be appr«Sated that the precise dose administered «,lll depend on the 
condiUon of the patient, the penicular compound u»Tand me 
freq«ncy and route of adminlstraUon and win ulUmately be at the discTetfon o^ 
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ttie attendant physician. The compound may be administered In single or 

«lZrZ «--P'e 1 to 4 

A proposed dose of the compounds of the invention for oral, rectal vaginal 

^I^T'h^ T -n (Of appro«materC 
Oht) for the treatment of conditions assodated with a disturbed 
^II^^"!. r melatonin system is 0.01 to 200mg of the active ingrJd^e^r 
unrt dose Which could be administered, for example. 1 to 4 times per day 
Of JIlT' '^"^'^'^ « "^^^ P^ferably contain from 0. 1 to 200mg 
ofme a«n^ „^,ent. A unit dose for parenteral administration will preferably 
contain 0.1 to 5 mg of the active ingredient. 

Aerosol fom,ulations are preferably arranged so that each metered dose or 
puff dehvered from a pressurised aerosol contains 0.2 mg to 2 mg of a 
Of the invenfor,. and capsules and cartridges delivered frSm an 
nsufflator or an .nhaler. contain 0.2 mg to 20 mg of a compound of the 
invention. The overall daily dose by inhalation with an aerosol will be within the 
^ mg to 100 mg. Administration may be several times daily, for example 
from 2 to 8 times, giving for example 1. 2 or 3 doses each time 

tool^nr* 1!!^ ""^P^^^* ^ 'nvenUon for rectal, vaginal. Intranasal or 
topical administration are simitar to those for oral administration 

The confounds of the invention may. if desired, be administered in 
~mb^on wrth one or more other therapeutic agents such as a hypnotic or 

^^^^T^^'''' ^""^"^^ ^^""^ «^ tamoxiphen. or in 

combination with radiation therapy to treat cancer. 

The combinations referred to above may conveniently be presented for use 
^the fbmi of a pharmaceutical fonnulation and thus pharmaceutical 
fonmitetions comprising a compound of fomiula (I) together with at least one 
o^«Mtf>erapeutic agent and one or more phamiacoutically acceptable carriers 
therefor comprise a further aspect of the invention. 

When compounds of formula (I) are used in combination with other 
therapeutic agents, the compounds may be administered either sequentially, or 
simultaneously by any convenient route. 

When such combinations are employed the dose of each component of the 
combination will in general be that employed for each component when used 
alone. 
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.olv,r(ea htdL r ? acceptable sate and 

fcL!l^^ compounds. In particular the confound, of 

nj«»r aspect of the InventKHi. In the fbllowina processes. Rl, r3 r4 r5 . 
and pern as defined for (bimula (I). ."^.K.K.R.n 

A^l„8 to one general process (A) e compound of fom.ula (I) may 1» 
P>»pafed byacylatlon of a compound of formula fll) 




1 



o ^ (II) 



Suitable acylating agents which may conveniently t>e used In the above 
process include add anhydrides and acid halides Th« 

effedad in o «..tf-Ki^ u The reaction is conveniently 

«^ In a suitable solvent such as an ether (e.g. diethyl ether 
tetBhydroftiran or dioxan). a hydrocarbon such as toluene or a hZen^ 

as pynd.ne or a terbary amino (e.g. dilsopropylethylamine). at a tempei^^ ^ 
the range of 0 to lOOOc. preferably 0 to 200c wmperature in 

expounds of fbmiula (II) In which r5 is hydrogen may conveniently be 
prepared by the reduction of compounds of fomiula (III) ^ 



(III) 



(CH,); CR'r'(CH,)^,CN 
0|»hereln the dotted line indicates an optional doulXe Iwnd). The reduction may 
~m«nta^ be fleets. usioB a boron hydride redudn, agent such ^ZZ 
to^rofur*, complex in an «her solvent (e.g. tetmhydreluran) opHonar^ 
fte P-«ence Of a suitable add (e.g. tnfluo™sc«tic add, hydrochloric add or fte 
ISilV t«npen,ture. for example from 0- to 100-C. Alternatively, the 
reducbon may employ catalytic hydrogenation In the presence of a noble ineta' 
catalyst, sud, as platinum, palladium or the like, in a suitable organic solvent 



m 
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such as an alcoholic solvent, e.g. ethanol. conveniently at a temperature in the 
range of 0» to 1 0O'C. aptly at room temperature. 

Compounds of formula (II) in which r5 is alkyi may be prepared by N- 
alkylation of compounds of formula (II) in which r5 is hydrogen using standard 
prcx»dures. 

Compounds of formula (III) may conveniently be prepared by alkylating 
compounds of formula (IV) 



.-Co 



(IV) 



using an agent HalCR3R4(CH2)p.iCN in which Hal is a halogen atom (fluorine 
bromine, chlorine or Iodine), suitably in the presence of a base. The alkylation 
may be canried out under standard conditions. For example, the reaction may 
be effected in a ketonic solvent in the presence of an alkali or alkaline earth 
metal carbonate (e.g. potassium carbonate) at an elevated temperature (e g 
under reflux). Alternatively, the reaction may be effected in dimethytformamide 
m the presence of an alkali metal hydride (e.g. sodium hydride) at about 
ambient temperature. 

Compounds of fbnnula (IV) in which the dotted line indicates a double bond 
may be prepared by the decarboxylation of compounds of formula (V) 

R' ' 



(V) 



? 7 M co^H 

(CH2)„ 

Thus, compounds of formula (V) may be decarboxylated by heating the 
compounds at a very high temperature (e.g. at about 250'C), optionally in the 
presence of copper and a suitable copper salt, such as copper (I) oxide 
cuprous oxide and the like. 

Compounds of formula (IV) in which the dotted line indicates a double bond 
may be converted to the con^spondlng saturated analogues of formula (IV) by 
reduction, for example using the conditions described above to prepare the 
compounds of formula (II) from compounds of formula (III). 
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oeestermcatton of compounds of formula (VI) 



(VI) 



O 



•Uy^ (VII) 



WCH,)/ 



or may be prepared by methods analogous to those 

Aftematively impounds of fonnula (IV) In which the dotted line Indicates a 
doublebondmaybepjBparedby cydisatlon Of compounds Of f^^^^ " 




O 



(VIII) 



■2/n ^ 

•t-rein X rapments a halogen atom (e.g. fluorine) and R is a C,«alkyl arouo 
x^^n^c^. P™pan«ionofcx»npoundso,nKmu,a jr^^;i 
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involves addition of a solution of compounds of formula (VIII) (suitably in a 
chlorinated organic solvent such as dichloromethane. dichloroethane or the like) 
to an acidic medium, such as halogenated aceUc acid and/or acetic anhydride 
opUonally in a chlorinated organic solvent as described above. Suitably the 
addition is carried out at CC under an inert atmosphere such as nitrogen. The 
reaction may be progressed by allowing the reagents to reach room 
temperature, and stirring for about 18 to 20 hours. The resulting mixture is 
generally treated with a base, such as an alkali metal hydroxide, prior to 
extraction of desired compounds of formula (IV). 

Compounds of ftxmula (VIII) are suitably prepared by acylation of 
compounds of formula (IX) 



employing suitable acylating agents such as add anhydrides and add halides. 
Suitably a halogenated acetic anhydride (aptly trifluoroacetic anhydride) in a 
chlorinated organic solvent as described above is added to a solution of a 
compound of formula (IX) in a basic solvent, such as triethylamlne and the like. 
Generally the addiUon is earned out at O'C under an inert atmosphere such as 
nitrogen. 

Preparation of compounds of fbnnula (IX) suitably employs known starting 
materials of formula (X) shown below, which starting materials can be prepared 
•ccording to J, HgtgrggY9lig Ch?m , (1973). Vol 10(4). page 623. Compounds 
of fbnnula (X) 




(IX) 




(CH2)„ 



(X) 
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10 



of fofinula (K). ' "~ " t^** c, in order to yield compounds 

Via "* •»•=<'"' ""^ be p™pa™d 




(XI) 



«*»« i« pcep««t from a eomnpondlng compound of fbnniJa (XI) 

a**Veomp«^ Of fbmiula (XI) *he™in R- „p,«ent, hydn>9en a, 
^^tr ^ ""^ "^P^""*' Of ibmiula (l>Z3ln ? 

:::?:^mrr ^ ^ - appiopriaranC* : 

»nJ^n.!! " e"*o'«">ent of the present InvenHon there is 

p™v.d«l a further general process (B) wherein a compound of fcm,u.a 
be prepared from a compound of fbnnula (XII) ™ oi tormula (I) may 



wo 9S/I7405 



PCT/EP94/04220 



13 




J (XII) 

'(CH^)/ CRV(CH2)pN(C0R«), 

suitably by stirrino for several hours (17 to 19 hours) in a basic medium 
conveniently an alKali metal hydroxide or the like, under an inert atmospher^ 
such as nitrogen, followed by refluxing for 1 to 2 hours. 

Aptly a compound of fonnula (XII) may be prepared by acylation of a 
compound of fonnula (II) employing acylation techniques substantially as 
hereinbefore described. 

According to a yet further embodiment of the present invention, there is 
provided a general process (C) %vhereby a compound of fomiula (I) may be 
prepared by alkylating a saturated compound of fonnula (IV). Suitably alkylation 
is achieved by refluxing a compound of fonnula (IV) together with an alkylating 
agent over several days. Suitable alkylating agents include 
Ha!CRV(CHa)^R»COR« (wherein Hal. R'. R^ R». r« and p are as hereinbefore 
defined). ANR*COR* wherein A represents a 2-membered alkyt chain or the like 

Compounds of fomnulae (II) - (IX). (XI) and (XII) are novel intennediates and 
represent further individual aspects of the present invention. Compounds of 
fonnula (IVa) represent a further particular aspect of the invention 

R' 




(IVa) 



According to another general process (D). a compound of fonnula (I) may 
be prepared by subjecting a protected derivative of a compound of fonnula (I) or 
a salt thereof to reaction to remove the protecting group or groups. 

Thus, according to a further aspect of the invention, the following reactions 
may according to process (D). if desirable and/or if necessary, be carried out In 
any appropriate sequence: 
(i) removal of any protecting groups; and 
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(il) conversion of a compound of fonnula (I) or a salt thereof into a 
phannaceutlcally acceptable salt thereof. 

may'irjetJln^rf!' Preparation of a compound of fonnula (I) it 

S^up^in tt^l^T^ *° "'"^^ sensitive 

groups in the molecule to prevent undesirable side reactions 

inaJ^u^rTL°"'T """^ ^ ^'"pounds of fomiula (I) 

Oma^. r H ^^"'P'^ '''"'tective Greups in 

0^an,c Chemistry Ed.J.F.W. McOmie (Plenum Press 1973) or ProtJ^iJe 
Groups in Organic Synthesis' by Theodore W Greene (John Uy e^tns 

from other compounds of fomiula (I) by interconversion reactions In 
P«ta^d addition salts of compounds of fonnula („ may be prepted from 
acooespondino compound of fom,ula (I) by suitable add treatment, for exam^^ 

" '^"y »^ reagents may ^ 

^ at reom temperature for a convenient length of time. Alternatively an 

o^.c «>lvent as described above, optionally under an In^rt 
atmosphere such as nitrogen. / «or an inen 

Where it is desired to isolate a compound of the invention as a salt for 

1^^^ i? ^ appropriate acid, preferably with an equivalent 
amount, or wrth creatinine sulphate in a suitable solvent (e.g. ethanol) 

C<W|pom^ of the Invention may be Isolated in assodation with solvent 

from or evaporation Of an apprepriate solvent 

Individual enantiomers of the compounds of the invention may be prepared 
from rec«nates by resolution using methods known in the art for the separation 
orracmnic moctures Into their constituent enanUomers. for example using chiral 

As wellas being employed as the last main step in the preparative 

^^^^^l""""^' preparaL Of ^le 

compo*^ o^ the Invention may also be used for the introduction of the desired 

««90 in the preparation of the required compound It 
should therefore be appreaated that in such multi-stage processes the 
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sequence of reactions should be chosen In order that the reaction corxfitions do 
not affect groups present In the molecule which are desired in the final product 

The Invention is further illustrated by the following Examples which should 
not be construed as constituting a limitation thereto. All temperaturvs ara in oc 
THF means tetrahydrofiiran. EtOH means ethanol. EtOAc means ethyl •catale 
DMF means dimethylformamide. NH, means commercially available aqueous 
ammonium hydroxide. TFA means trifluoroacetic add. TFAA mem 
trifluoroacetic anhydride. Dried means dried over anhydrous sodium sulphate 
(unless othenAdse stated). Chromatography was performed on silica (Merck 
9385 unless otheoMse stated). System A is dichlorometharie/ethanol/aqueous 
ammonia. T.l.c. means thin layer chromatography on silica gel. The nmr 
arwlysis was conducted at 250mHz. 

2-Agd<^3-f2.3-dihvdro4)en2ofuran-5-Yi) . acfvlic arid methvl ester 
To a cold (-10-C) sUrred solution of potassium tert-butoxide (6.06g) in dry 
methanol (40ml) was added dropwise a mixture of 2.3Klihydrobenzofurar».5- 
carboxaldehyde (2g) and methyl azidoacetate (6.21g). The mixture was stirred 
for 1h at -lO'C and then stored at 0«C for 18h. The resulting pale yellow 
microcrystals were collected by filtration to give the title comDo.inrt (3 120) 
m.p.77-80*C. ^ ^ 



Intermediate ? 

7.9-PihVdro-1 H-furor2.3-QllndQle- p^rbowlir. p i;Jr^ 

25 A soluUon of Intemiediate 1 (3.1g) in xylene (350ml) was heated to reflux for 2h 
The cooled mixture was washed with water (100ml) and then the aqueous layer 
extracted with xylene (50ml). The combined organic phases were dried and 
evaporated, and the residue dissolved in ethanol (40ml). 2N Sodium hydroxide 
was added (20ml) and the mixture heated to reflux for 2h. The ethanol was 
evaporated and the mixture extracted with ether (2x50ml). The aqueous layer 
was then acidified and extracted with EtOAc (2x75ml). The dried extracts vrare 
evaporated to give the title comr>Qtjnd as a yellow/orange solid (878ma) m d 
160*C (chars) 213*C (dec.). " 
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^'""^ Woods metal bath 

^J^^^o^^ «KMhen chromatographed (35g,. Elutlon 

^ gave thelit!e«njEouDd as a beige solid (232mg) 

•««*»^««^ n»lntained at O'C for 45min «kI wh^ted 

chTT , evaporated and th« residue 

«-« «« MMSfflBaoa .. a p.,e brown oil. whi* »,id,fled SlSmg). ^p'ljt' 
T.LcEIOAccyclohexane(12) Rfo.25. 
IWennediirty f 

£^^^*^«'^^^^'^^^SS!f(0.06n,l) and pota„rum 
«*««e (1C^8) in j™«hyl tactual l»fon. (Sml) was heated ,o refl^ 

8avetl»lii|aajB|jan!ja.ab.^ „.p. 122^.^'**^ 

T.I.C. EtOAccydohexane (1:2) Rf 0.37. 

Inteimediatyf 

^7■8-PihYd^o-1H-^umrga^1if ,l^ol.^^^,^,„pl^ .|. 

Td a stinad solution of Intemiedlate 3 (227m9) in do^ OMF (Sml), was added 
»d.um hydnde (60% in oil. eSmp). The rnixture was stined or asH^d 
eh.o«»eetonHril. (0.13ml) was added dropwise. The mixture was then leT^o 
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P n/ Na2C03 solution 

(60ml) and EtOAc (2x70ml). The dried extracts were evaporated and the 
residue chromatographed on silica gel (40g). Elution with EtOAcrcyclohexane 
(1:3) gave the title gpnippyn;^ as an off-white solid (109mg) 
Hn.m.r (CDCI3) 7.386 (Ijd.d). 6.96 (1±i.d). 6.776 (lii.d). 6.536 (lli.d). 5.046 
(2hL8). 4.706 (21it). 3.65 (2il.t). 



30 



Intenmediafft 7 

2-f2.?.7 . 9-TetrahVdr0-1 H-furor2 3-nl.nr 1 ol-1-vnethY lam.no 

(a) A solution of Intermediate 6 (160mg) In dry THF (5ml) was treated with 
borane THF complex (1M In THF. 8ml) and was stirred, under N2. at 20-C for 
18h. The mixture was then cooled (O'C) and trifluoroacetic acid (5ml) added 
^er a further 30min saturated potassium carbonate solution was added 
dropwise Initially, and then the mixture was extracted with EtOAc (2x40ml) Th^ 
dried extracts were evaporated and chromatographed on silica gel (20q) 
EluUc^i jjoth System A (100:8:1) gave the lit!e.«rnEound as a pale brown sem^ 
solid (80mg). 

1h n.m.r.(CDCl3) 6.826 (1M.d). 6.186 (1ii.d). 4.526 (2ii.t). 3.376 (211.t). 3.32-3 2 
6 (4it2xt). 2.97-2.876 (4a.2xt). 1.86 (2tl.br s). 



(b) To a stirred, refluxing. solution of Intemiediate 5 (203mg) In dry THF (10ml) 
was added dropwise borane THF complex (1M solution. 3ml). Heating was 
maintained for 5h and then the mixture was cooled, and methanol (3ml) added 
cautiously at first 2N HCI (3ml) was then added, and the mixture heated to 
reflux for a further 1h. The cooled mixture was then partitioned between 
•aturated K2CO3 (40ml) and EtOAc (2x35ml). The dried extracts were 
evaporated and the residue chromatographed on silica gel (25g). Elution with 
System A (100:8:1) gave the tftf? ppmpound as a pale yellow oil which solidified 
(166mg). The n.m.r. data for this solid was consistent with that for the same 
compound prepared In part (a) above. 
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Intermediate B 

ChrPman-5-vl-r2.2-diathQ yv^thvn-aminft 

Bromoacetaldehyde diethyl acetal (1 1.8ml) was added to a mixture of chroman- 
5-yl-amlne (5.85g) (prepared according to J. Heterocyclic rham (1973), vol 10 
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(4) page 623). and potassium carbonate (10.84q) in dry DMF r70mi\ «t rr^^ 
temperature under N,. The mixture was heated at OCX fo^Lh ^e LZ 
^J^- partitioned between water (800mi) and ether (3^0^) ^ 
~^.ned organic extracts were washed with brlne^^ter 1: S^l) 
dned. The solvent was evaporated and the residue purified by flasHoIur^n 
<^ography on silica. Elu«on with cyclohexane/et^y, acetate eTsatZ 
trti? WmPPiml as a pale yellow oil (8.0g). ° 
TLcSiOj cyclohexane/ethyl acetate 6:1, Rf 0.35. 



ic 

■ ^"^^'''y"yf~f^'<r:<^-<^'ethoxv-ethvn-7 , g ;?-triflunrn-a cetamidA 
Tnfluoroaoetic anhydride (4.67ml) in dry dichloromethane (10ml) was added 

T.l.c.q^ohexane/ethyl acetate (6:1), Rf 0.6 



«ate 10 

J.7.e.9-Tetrahvdm-nYrppor2.3^|inrtnio 

A^on Of Inteonediate 9 (O.lg) in d,y dichloromethane (iml) was added 

N^The mixture was allowed to warn, to room temperature 
•nd .l^iBd for 20h. The solution was cooled and basified to pH12 wfth 5^1 
^^^^1:1 methanol. The mature was stirred for ^rtl^n 
l^^T^nl^ ^ '^"^^^ (15ml) and ethyl 

C^) «id dned The «,lvent was evaporated and the residue purified by 

cyclohexane/ethyl acetate ia? 
0»ve the Wlff WmPWHtf as a colouriess solid (21 .7mg). 

T.l.acyclohexan6/ethyl acetate (4:1), Rf 0.35. 
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Intenmedifltfti'f 

1.2.3.7.aO-Ha«>>^ry.f^p ^3^1inrt^,^ 
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Borane (1.0M in THR 5ml) was added dropwise to a solution of Intermediate 10 
(434mg) in dry THF (10ml) at OX under Nj. Trifluoroacetic acid (32ml) was 
then added dropwise and the mixture stirred for lOmin at 0*C. 2N sodium 
hydroxide (8ml) was added dropwise cautiously at O'C to pH12. The mixture 
5 was then partitioned t>etween water (15ml) and ethyl acetate (3x15ml). The 
combined organic extracts were washed with brine (1x20ml) and dried The 
solvent was evaporated and the mixture was purified by flash column 
chromatography on silica. Elution with cyclohexane/ethyl acetate 4:1 gave the 
title compQun;! as a colouriess gum (222mg). 
10 T.l.c. Ethyl acetate/cyclohexane (4:1 ), Rf 0.3. 

Intermediate 19 

f2.3.9.9-Tetrahvriro-7H-pvmf^9f2.3^1indni-i -viv.acetQnt^to 
lodoacetonitrile (0.11ml) was added to a mixture of Intermediate 11 (222mg) 
and potassium cart>onate (210mg) in MIBK (10ml) at room temperature The 
mixture was heated under reflux for 5h. cooled to room temperature, then 
partitioned between water (15ml) and ethyl acetate (3x15ml). The combined 
organic extracts were washed with brine (1x20ml) and dried (MgS04) The 
solvent was evaporated and the residue purified by flash column 
chromatography on silica. Elution with cyclohexane/ethyl acetate 5:1 gave the 
title 99fnp9vin(;l as a colouriess gum which crystallised on standing (0.25g). 
T.l.c.cyclohexane/ethyl acetate (3: 1 ), Rf 0.37. 

25 2-(2.3.9.9-Tetrahvdro-7H-ovranor2 3-oiin dol-i-vi\^thYi*.frif n» 

Borane (1.0M; 2.27ml) was added dropwise to a solution of Intermediate 12 
(243mg) in dry THF (5ml) at O'C under N^. The solution was heated under 
reflux for 3h, cooled to OX and methanol (1ml) was added cautiously dropwise 
until effervessing ceased. 2N HCI (2ml) was added (to pHI) and the mixture 

30 heated under reflux for 15min. cooled to OX and basified to pH12 with 
2N NaOH (3ml). The mixture was partitioned between water (10ml) and ethyl 
acetate (3x1 5ml). The combined organic extracts were washed with brine 
(1x1 5ml) and dried. The solvent was evaporated and the residue purified by 
flash column chromatography on silica. Elution with 
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T.l.c.Dichforomethano/othanol/ammonia (100:8:1). Rf 0.3. 

CP-IH-fMTOr? 3-Qlindotft-i-yy rbaldehv^ <a 
Toast.rred soIuUon of InteoDediate 4 (320mfl) in formic acid (3ml) was added 
d^sei^fc anhydride (iml). The mbcture was then t«ated to for 
20min. The mixture was then added cautiously to 2NNa,CO «Z 
-^^IntoEtOAc Evaporation of the dried er.%r:^n'^^^^^ 

T.l.c.(Si02) CH2Cl2:EtOH:NH3: 400:8:1. Rf 0.29 

Intermediflfff -f*; 

t^Tj^ 'i^Z (180mg) in gladal acetic add (4ml) was 

treated wrth N-chlorosucdnlmide (140mg) and was stirred for 7h irTmb^ 

^-P-~«^n2NNa,C03andEtOAc. Evapor^tLn J^e 
•xtracts gave a grey solid (21 8mo). 
T.l.a(Si02) EtOAccydohexane; 1:1. Rf 0.19 

lntermedjf>^y -fft 

added. The mocture was stirred at 20-C for 18h. then at reflux for 1h T^l 

•vaporated to give a brown solid (166mg). 
T.l.c.(Si02) EtOAc:cydohexane; 1:1, Rf 0.36 



Intermediate 

TPrg"2 . ? i 7 . H?ff?nYqn?-ih-furor7 3-Qlindnl-i-Yi ) ^eatoni^nf« 
A Stirred «,luUon of Intemiedlate 16 (165mg). iodoacetonitrile (0.073ml) and 
TT.T:^^ (140mg) in methyl isobutyl ketone (10ml) was heated to 
reflux for 18h under N2. The mixture was cooled, and part tioned b^^en 
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2N Na2C03 and EtOAc. The dried extracts were evaporated to give a dark 
residue which was chromatographed on silica gel. Eiution with 
CH2Cl2:EtOH:NH3; 400:8:1 gave a pale brown solid (155mg). 
T.l.c.(SI02) CH2Cl2:EtOH:NH3: 400:8:1. Rf 0.67 

Intemrediata 18 

2-<5-Chlorp-2.3.7.8-tetrahvdro-1H4tjr or2.3-q1indoUi-viVethvlamine 
A mixture of intermediate 17 (150mg) in dry THF (5m!) containing borane THF 
(1M in THF. 1.9ml) was heated to reflux, under N2. for 18h. The mixture was 
cooled, and methanol (2ml) added dropwise. 2N HCI (4ml) was then added, 
and the mixture heated to reflux for a further 1h. After cooling, the mixture was 
partitioned between saturated K2CO3 and EtOAc. The dried extracts were 
evaporated, and the red crystalline solid chromatographed oh silica gel. Eiution 
with CH2Ci2:EtOH:NH3; 100:8:1 gave a pink crystalline solid (1 lOmg). 
T.l.c.(Si02) CH2Cl2:EtOH:NH3: 100:8:1. Rf 0.44 

Intemiediate 19 

CvclODroDanecart>oxvtic acid fcvc loproDanecart>onvlU2-/2.3.7.e-tetrahvdrD-1H- 
furor2.3-QTindoM -vlV.ethvn-amidfl 

To a cold (O'C) stinwl solution of Intermediate 7 (lllmg) in CH2CI2 (10ml) and 
diisopropylethylamine (0.14ml) was added cyclopropyl cart>onyl chloride 
(0.074ml) dropwise under N2. The cooling bath was removed and the mixture 
stirred at 20*C for 18h. The mixture was partitioned between 2N Na2C03 and 
EtOAc. The dried extracts were evaporated and the residue chromatographed 
on silica gel. EluUon with EtOAccyciohexane; 1:4 gave a colouriess oil (141 mg) 
which slowly crystallised. 
T.I.&(Si02) CH2Cl2:EtOH:NH3; 200:8:1, Rf 0.86 

Intermediate 20 

f2.2-Diethoxv-ethvlW2.3 -dlhvdro-ben2ofuran-4-vn-aminft 
A mixture of 2,3-dlhydro-benzofuran-4-ylamine (preparation. J. Hetereocvclic 
£bsm . 18. 1333 (1980)) (4.34g), potassium carbonate (8.87g) and bromo 
acetatdehyde diethyl acetal (9.7ml) in dry DMF (60ml) was heated to 100'C for 
2 days under . The mixture was cooled and was partitioned between water and 
ethyl acetate. The dried extracts were evaporated and the residue 
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chromatogrBphed on silica gel (250g). Elution with ethyl acetate.cydohexane 
1 :4 gave the title comooiff^ as a pale yellow oil (4.95g). 
T.l.c.EtOAc:cyciohexane 1:1, Rf 0.73. 
Analysis Found:C.66.8; H.8.5; N.5.35; 
C14H21NO3 r8quires:C.66.9: H.8.4: N,5.55% 

fritennediaty^i 

rnnuoroacehc anhydride (4.12ml) was added dropwise to a «oted (O^TiiLg 
!°I^!IL!1L*^ intermediate 20 (S.SZg) and triethylamine (4.06ml) in 
dj^loromethane (lOOmI) under nitrogen. The mixture was wamied to room 
t«nperati^ The reaction mixture was partitioned between 

^ re^exlracted with 

dichloromelhane. The combined organic layers were dried, evaporated and 
^uomatographed on silica gel eluting with ethyl acetatercydohexane 1:9 gave 
the title C9fnp9vinsi (8.31g) as a yellow oil. 
T.l.c.Cyclohexane:EtOAc (4:1). Rf 0.38. 
Analysis Found: C.55.30: H,5.74: N.3.96: 
C16H20F3NO4 requires: C.55.33; H,5.8; N,4.03% 

Intermediflfft 2? 
7.8-Dihvdm-1H-furor? 

A soluUon of the intennediate 21 (8.27g) in dichloromethane (80ml) was added 
dropwise to a stirred soluUon of trifluoroacetic acid (80ml) and trifluoroacetic 
anhydride (53ml) in dichloromethane (800ml) at 0*C under nitrogen. This was 
wanned to room temperature and stirred for 20h. The cooled reaction mixture 
was baslfied with 2N sodium hydroxide and then stirred for IJfih at room 
temperature. The organic phase was separated and the aqueous layer was re- 
extracted with dichloromethane. The combined organic phases were dried 
evaporated and chromatographed on silica gel eluting with EtOAciCyclohexane 
(1:9) gave the title compounr^ as a beige solid (2.6g). 
T.l.c.cyclohexane:ethyl acetate 7:3, Rf 0.43. 
Analysis Found: C.75.31; H,5.65: N.8.62; 
CioHfiNO rBquires:C.75.45: H.5.70; N,8.80% 
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Example 1 

N-f2H2 . 3 . 9 . 9-TgtrflhWr9-7H-PYr9nor2.3-Qlindoi-i-vtv^thviUfl. ^^ fl^ l^ y 
Acrtic anhydride (0.104ml) was added to a solution of the Intermediate 13 
(leomg) and pyridine (0.12ml) in dry THF (4ml) at 0»C under N^. The mixture 
was allowed to warm to room temperature and stioed for 3h. The solvent was 
evaporated and the residue purified by flash column chromatography on silica 
Elution with ethyl acetate gave the title compoimH as colourless crystals 
(151mg). m.p. 91-93X. 
T.LcEthyl acetate. Rf 0.2. 



-7H-Pvranor? 3^lindQi-i-viH»tVn^tamiriA 



Ethereal HCI (0.25ml) was added dropwise to a solution of the title compound of 
Example 1 (56mg) in ethanol (2ml) at O'C under Na- The solvent was 
©vaporated and the residue triturated under ether (2x1ml). The solvent was 
decanted to give the title compound as a colourless solid (63ma) m b 179- 

lerc. 

Analysis Found: C.58.6: H.7.5: N.8.Si5: 
C15H20N2O2 HCI requires: 0,58.6; H.7.3: N.9.1 % 

N.m.r. (CD3OD; 6) 7.25 (IhLd). 6.95 (m d). 4.245 (2t!.t). 4.076 (2!±t), 3 65 
(dttAA'BB-). 3.286 (2U.t). 2.885 (2ti.t). 2.1-1.955 (5tl,m+s) 

a 

rH2-(2.3J.8-Tetrahvdro-1H-furor2 3^iindol-i-viWhvi]-fl> P f^y,T^| rfy 
To a stirred solution of Intennediate 7 (77mg) in dry THF (5ml) containing 
pyridine (0.09ml) was added acetic anhydride (0.06ml). After 18h at 20*C the 
mixture was partitioned between 2N Na2C03 (30ml) and EtOAc (2x30ml). The 
dried extracts were evaporated and the residue chromatographed on silica gel 
(20g). Elution with System A (200:8:1) gave the ms. compound as a colourless 
crystalline solid (56mg), m.p. 126-7'C. 
TLcSystem A (100:8:1) Rf 0.42. 



Example 4 
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SlZ^ "^'^ ^» «t^"«<l at room 

^h^forjri «>d then the solvent was evaporated to give the^ 

flmand as a pale green powder (383mg). m.p. 152.154-C 

T.I.C. System A loa&l. Rf 0.41. 

Analysis Found: C.59.45: H.7.15; N.9.55: CI.12 8- 

Ci4H,eN202.HCI requires: C.59.45: H.6.75; N.9.9! Cl.12.55% 

Exempted 

" J-*^"' « (107m8) in *y W SnO dry ildln. 
^-^L^^^*"*^'**^'*^2NNajCO,««lEtOAc The 

crystalline solid (1 14mg), m.p. 147-9*C. 
Assay Found: C.60. 15; H.6.35; N.10.05; 
C14H17CIN2O2 requirBs:C,59.9: H.6.1: N.10.0% 
T.l.c.(Si02) CH2Cl2:EtOH:NH3: 100:8:1. Rf 0.69 

Exampift 6 




_^ ^ ■ — .i^etrahydrrull 

bitenne^ 19 (I40mfl) was stirred In methanol (lOmI) and 2N NaOH (4ml) at 

The mixture was dij:r!iS 

^ZZ^ ^ evaporated giving the 

m WmPWm as a colourless solid (11 img). m.p. 147.9'C 8^'"9»» 
Assay Found: C.70.9; H,7.45; N,10.15: 
CieH2oN202 requires: C,70.55; H,7.4: N,10.3% 
T.I.C. (SiO,) CH2Cl2:EtOH:NH3: 200:8:1. Rf 0.48 

Exampfy 7 
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A mbcluTB of Intermediate 4 (SOmg). potassium iodide (Iq) and N-(2. 
^>loroethyl)«»tamide (96mQ) in acetone (5ml) was heated to reflux for 2 days 

Tbe cooled mixture was partiUoned between water and ethyl acetate The 
extra^ were dried, and evaporated, and the residue chromatooraphed on silica 
5 lutlon With CH,Cb:EtOH:NH3: 400:8:1 gave a «mv,le oTZZ maS 

T.I.c.(SI02) System A: 100:8:1. RfO.42 

'H n.m.r. agrees with assignment for alternative routes of preparaUon 
Example p 

2^^r*L°L!^'" (I) have been shown to exhibit high affinity and 
selectnnty for binding to melatonin receptors in chicken retinal membranes 
"^^T ■^'■"0 «° ^ Dubocovich and Takahashi (Proa Natl' 

Acad. Sa. (1988). QA. 3916^). The compounds of fbnnula (I) have either 
melatonin agonist or antagonist activity as demonstrated in rabbit retina 
•ooortii^ to the methods of Dubocovich (J. Phamiacol. Exp. Therap. (1985)' 
224. 395-401 ). The results obtained for particular compounds according to th^ 
20 present invention are as follows: 
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Comoound 


Chicken retina Ki (pM) 


Bsbbitietina (nM\ 


Example 2 


4.92 


0.950 


Examples 


0.42 


0.040 


Example5 


3.21 


0.004 


Examplee 


1.68 


0.200 



ExamoteQ 

Compounds of fbrntula (I) have been included in pharmacy fonnulations. and 
details of such formulations are given below. 
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TABLETS FOR ORAI i^pfy||f^f<^Tp[/^j|^^| 





mgAtablet 


Active ingredient 


49.0 


Anhydrous Lactose 


55.2 


MIcrocrystalline cellulose 


37.5 


Praoelatlnlsed maize starch 


7.5 


Magnesium stearate 


0.8 



resultant 



mfacwas compressed Into tablets using a tablet machine fitted with appropriately 
sized concave punches. -kk-wk wiy 

B.WetGramilatin,^ 





mg/lablet 


Active ingredient 


7.0 


Lactose BP 


146.5 


Stan:hBP 


30.0 


Pregelatinised Maize Starch BP 


15.0 


Magnesium Stearate BP 


1.5 


Compression weight 


200.0 



The active Ingredient was sieved through a suitable sieve and blended with 
iactose. starch and pregelatinised maize starch. Suitable volumes of purified 
water were added and the powders were granulated. After drying, the granules 
were screened and blended with the magnesium stearate. The granules were 
then compressed into tablets using suitable diameter punches. 

Tablets of other strengths may be prepared by for example altering the ratio of 
active ingredient to lactose or the compression weight and using punches <o 
suit 
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Unit fbmiula 
(mg/tablet) 


Active ingredient/lactose granule* 
Microcrystaltine cellulose Ph Eur 
Croscarmellose Sodium USNF 
Magnesium Stearate Ph Eur 


93.0 
5.5 
1.0 

0.5 




Aaive ingredient/lactose granule 


mg 


Active ingredient 
Lactose Ph Eur 170 mesh 
Purified water Ph Eur 


140.0 
140.0 
qs-i- 



♦ The water does not appear In the final product Typical range 100-140a per 
kg of blend. 

The active ingredient and lactose were mixed together and granulated by the 
addition of purified virater. The granules obtained after mixing were dried and 
passed through a screen, and the resulting granules were then mixed with the 
other tablet core excipients. The mix is compressed into tablets. 

The tablets may be film coated with suitable film-forming materials, such as 
hydroxypropyl methylcellulose. using standard techniques. Alternatively the 
tablets may be sugar coated, or enteric coated. 



Coating Suspension 


%w/w 


Hydroxypropyl methylcellulose Ph Eur 
Opaspray white # 
Purified water Ph Eur to 


10.0 
5.0 
IOO.Om- 
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UK WW* eon..,™ „»tt»,eellulo.e «k, ttanium 



Active ingredient 
Sodium bicarbonate 
Monosodium citrate anhydrous 
Aspartame 

Polyvinylpynvlidone 
Sodium benzoate 
Orange flavour 
Lemon flavour 

Absolute alcohol for granulation 



mg/lablet 
140.0mg 
656.4mg 
659.5mg 
40.0mg 
32.0mg 
48,0mg 
16.0mg 
S.Omg 



20 



••P-^^tMP)-^^ Th-o™"'- Obtained -IT mbC^ 

*ith Ih. Md«n iwBoate and flavourings. The gianulated materiar.^ 
eonvfe»«j Into taWrt, u.ino a n»chlne fitted with 20mm pa^. 



A n)tav macMne fitted with 20mm punches may also l» u«k« for tabietting. 
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LIQUIP ANP CAPSULE FORM! M ATIOMS for op a l ADMIMIRTI^i> , T |^f^ 

Uquid formulations vvere prepared by slow addition of active Ingredient Into the 
other Ingredients at 35-50'C with constant mbdng (amounts are given as 



Example 


A 


B 


Active Ingredient 


18.2 


18.2 


Oleic acid 


60.985 


68.485 


Polyethylene glycol 600 


7.3 


7.3 


Propylene glycol 


6.0 


6.0 


Polysort)ate 80 


7.5 




Ascort)yl patmltate 


0.015 


0.015 



The liquid fomwIaUons were filled Into hard gelatin capsules, each capsule 
containing 25mg of active ingredient 

CAPSULES 





mg/capsule 


Active ingredient 


49.0 


'Starch 1500 


150.0 


Magnesium Stearate BP 


1.0 


Fill%veight 


200.0 



• A ffonm of directly compressible starch. 

The active ingredient was sieved and blended with the exdplents. The mix was 
filled Into size No. 2 hard gelaUn capsules using suitable machinery. Other 
doses may be prepared by altering the fill %veight and if necessary changing the 
capsule size to suit 
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SYRUP 



Sucrose Free Presentation 


fna/Snil dosA 

■ il^y* villi WWOO 


Active ingredient 


49.0 


Hydroxypropylniethylcellulose USP 


22.5 


(viscosity type 4000) 


Buffer ) 




Flavour ) 


as required 


Colour ) 




Preservative ) 




Sweetener ) 




Purified water BP to 


5.0ml 



The hydroxypropylmethylcellulose was dispersed In hot water, cooled and then 
mixed with an aqueous solution containing the active ingredient and the other 
components of the formulation. The resultant solution was adjusted to volume 
and mixed. The syrup was clarified by filtration. 

SUSPEMSinM 





mg/5mi dose 


Active Ingredient 


49.0 


Aluminium monostearate 


75.0 


Sweetening agent ) 


as required 


Flavour ) 




Colour ) 




Fractionated cocomit oil to 


5.0ml 



The aluminium monostearate was dispersed in about 90% of the fractionated 
coconut oil. The resulting suspension was heated to 115*C while stining and 
then cooled. The sweetening agent, flavour and colour were added and the 
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•cUve ingredient was suitably dispersed. The suspension was made up to 
volume with the remaining fractionated coconut oil and mixed. 

SUB-LINGUAI Til^pi pT 





(mg/tablet) 


Active ingredient/lactose granule* 


49.0 


Compressible sugar NF 


50^5 


Magnesium Stearate BP 


0.5 


Compression Weight 


100.0 



The active ingredient was sieved through a suitable sieve, blended with the 
•xdpients and compressed using suitable punches. Tablets of other strengths 
may be prepared by altering either the raUo of active ingredient to exdpients or 
the compression weight and using punches to suit 

SUPPOSrrORYFORRFnTAi ^p ministratiom 



Active ingredient 


49.0mg 


*Witepsol W32 


I.Og 



15 * A proprietary grade of Adeps Solidus Ph Eur 



A suspension of the active ingredient in molten Witepsol was prepared and 
filled using suitable machinery. Into 1g size suppository moulds. 
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INJECTION FOR SUBni ITAf^p pus ADMIMISTR/^Jf^ ^ 



mg/mi 



Active Ingredient 
Sodium Chloride Intravenous 
Infusion, BP, 0.9% w/v 
Batch size 



2500ml 



tol mi 



0.896 



The active Ingredient was dissolved in a portion of the Sodium Chloride 
Intravenous Infusion, the solution made to volume with the Sodium Chloride 
Intravenous Infusion, and the solution thoroughly mixed. The solution was filled 
Into dear. Type 1. glass 1ml ampoules and sealed by fusion of the glass under 
a nitrogen or air headspace. The ampoules were sterilised by autodaving at 
121 'C for not less than 15 minutes. Alternatively the solution may be sterilised 
by filtration prior to filling asepti'cally into ampoules. 

FOR INHALATIOM 
Inhalation Cartridffyif 



The active ingredient was micronised in a fluid energy mill to a fine partide size 
range prior to blending with normal tabletting grade ladose in a high energy 
mixer. The powder blend was filled Into No 3 hard gelatin capsules on a 
suitable encapsulating machine. The contents of the cartridges %vere 
administered using a powder Inhaler such as ttia Glaxo Rotahaler. 



mg/cartridge 



Active ingredient (micronised) 
Ladose BP 



25.00 



0.56 



i^j^^ut^KW t.!S i INFORMATION LTD 
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Mfftwgd Dose Pr»««uri«i>d (ft|ftrffffff| 



Suspension Aerosol 

Active ingredient (micronised) 
Oleic Add BP 
TrichlofDfluorome U lane BP 
Oichlorodifluoromethane BP 



mg/metered 
dose 
0.280 
0.020 
23.64 
61.25 



Per can 

73.92mg 
5.2emg 
5.67g 

14.70g 



The active ingredient %vas micronised In a fluid energy mill to a fine partide size 
range. The oleic acid was mixed with the trichioromethane at a temeprature of 
10-15-C and the micronised drug was mixed into the soluUon with a high shear 
mixer. The suspension was metered Into aluminium aerosol cans and suitable 
metering valves, delivering 85mg of suspension, were crimped onto the cans 
and the dichlorodifluoromethane was pressure filled into the cans through the 
valves. 



NASAL SPRAV 





% w/v 


Sodium Chloride BP 
Purified Water BP to 
Shot Weight 


7.0 
0.9 
100 

lOOmg (equivalent to 7mg active ingredient) 



The active Ingredient and sodium chloride were dissolved in a portion of the 
water, the solution made to volume with the water and the solution thoroughly 
mixed. 



The pH may t>e acQusted to fadlitate solution of the active ingredient, using add 
or alkali and/or subsequently adjusted ideally to near neutrality taking Into 
account the pH for optimum stability. Alternatively, suitable buffer salts may be 
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utad. The soluUon may be preserved with, for example, benzalkanium chloride 
and phenylethyl alcohol, for a muKI-dose nasal spray. 



.) 



WO9S/I740S 



PCT/EP94/04220 



35 



A compound of formula (I) 




(I) 

w^in Rl is hydrogen, halogen or alkyi; 

R2 b a group of fomnula -CR3r*(CH2)pNr5cor6: 

^^i!^ ^ may be the same or different, are hydrogen or Ci. 

10 R®teCi^aDcylorC3.7cydoalkyl: 
n Is an integer of 2.3 or 4; 
P Is an Integer of 1.2.3 or 4; 

and phamiaceutically acceptable salts and solvates thereof. 
15 2. A compound of fomiula (la) 

R' 



(la) 



wheiein Rl Is hydrogen, halogen or alkyI; 
20 R2 is a group of fonnula -CR3r4(CH2)pNr5cor6; 

R3 r4 and r5 which may be the same or different, are hydrogen or Ci. 

R^ Is Ci^alkyl or C3.7 cycloalkyl; 
p te an integer of 1 .2,3 or 4; 
25 and phannaceutically acceptable salts and solvates thereof. 
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A cc^n^Hind according to Claim 1 or 2. wherein r2 represents a group 
-CR3r4(cH2)pNHCOR6 ^rein r3 and r4 each independently 
represent hydrogen or allcyl. p is an integer of 1 or 2. and r6 is 
Ci^ alkyi or cycloalkyl. 

A compound according to any of claims 1 to 3, wherein R' is selected 
from the group consisting of hydrogen, chlorine and atkyl. 

Ni2-<2.3.8.9-Tetrahydro.7H-pyranoI2.3-gllndoM.yl)^thyl].acetamlde; 

N42-<5-Chloro-2.37.8^etrahydro-1H-furoI2.3-g]lndol-1-yl)-ethyn- 
acrtamWe: ^i- 

Cydopropanecarboxylic add I2-<2.3.7.8^etrahydro-1H-furo[2.3^jllndoM- 
yl)-athyll.amlde; 

and pharmaceutically acceptat>le salts and solvates thereof. 

N42-<2.37.8-TetrBhydro-1H-furol2.3-g]lndoM-yl)-ethyI]-ac»tamlde and 
Phamaceutlcally acceptable salts and solvates thereof. 

A phannaceuUcat formulation comprising a compound of fbmiula (I) 
according to any of daims 1 to 6. together with one or more 
pharmaceutically acceptable earners therefor. 

A process of preparing a phannaceutical formulation comprising a 
compound of formula (I) according to any of daims 1 to 6. together with 
one or more phannaceuticaliy acceptable canlers therefor, which 
process comprises mixing said compound of fbnnula (I) together with 
said one or more phannaceuticaliy acceptable earners therefor. 

A compound of fbnnula (I) according to any of Claims 1 to 6. for use in 
therapy. 

A compound of fonnula (I) according to any of Claims 1 to 6, for use in 
the preparation of a medicament for use in the treatment of conditions 
assodated with a disturtsed fundioning of the melatonin system. 
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11. A method of treating a mammal, including man. comprising administration 
of an effective amount of a compound of fbnnula (I) according to any of 
Claims 1 to 6, for the treatment of conditions associated %vith a disturt>ed 
functioning of the melatonin system. 

12. A process of preparing a compound of formula (I) according to any of 
Claims 1 to 6. which process comprises: 

(a) acylation of a compound of fonmula (II) 




^ ^N-^ (II) 
(CH2)„ CRV(CH2)pNHR* 

or (b) treating a compound of formula (Xlt) 




II ~\ (XII) 

\CHX CRV(CH2)pN(COR")3 
With an all^ali metal hydroxide: 

or (c) alkylation of a compound of formula (IV) 



20 
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